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Expression of the Small Molecular Weight Matrix Metalloproteinase in
Adenomyosis of the Mouse Uterus
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1. SHN %~ 2O THEAEZ B FEENICEIET 2 2L LD TERESFEL, FHEX
N TR BRARIEALRE & A\ > 72 gelatin zymography 125\ T, 3T &E#J20~30kDa O gelatin k&M
EHT 550 R EFD T, COBRERBIER FHEBHBICIEFED S n s, EDTA @ X v illH Sl

2. Oz s e BT & MMP & BERIOES 72 MMP T4 % pump-1& Ol % RT-
PCR #:2 X 0L 7z, pump- 1D RN T TR S N T 3 EHBTER, BiF L & b, FEBBIE,
T FE T~ T2 pump-10 mRNA H1#D cDNA OHEilE 2388 72,

3. ¥ AEEEBTFERD S pump-10 Digoxigenin &3 oligonucleotide probe Z{E& L, South-
ern blotting hybridization Z##fT L 7z. RT-PCR O#% L HkEIc, EEBETFEH, B, FEBHE, F
HTEBHEB T N TIcB T DNA OREARD S/, BlEX Y, £ b pump-1 & 8BIL 72 DNA E5
&b OESFEO MMP 2%, IERTEHMM, TERIIESL 812 DNA VXLV THRBEL TS b0,
FTERAEOAICBOTHERNICMMPEY 2B L TWa I LBBHenE: R, TORKSTFED
MMP OEMALD FERRIE D FA, ISR S L T 2 iR R X iz,

Synopsis The etiology and the pathogenesis of adenomyosis, which is a benign disease featuring
ectopic proliferation and invasion of the endometrial stromas and glands into the myometrium, as
seen with malignant tumor cells, are still unknown. Adenomyosis induced in mice by intrauterine
pituitary isografts was analyzed to study the relationship between adenomyosis and matrix
metalloproteinase. Under zymography, adenomyosis showed a gelatiolytic band of 20—30kDa,
which was inhibited by EDTA. We then compared matrix metalloproteinase, which is a small
protein, with the known pump-1 (MMP?7) utilizing RT-PCR and southern blotting hybridization. The
PCR product from pump-1 mRNA was clearly detected in both adenomyosis and normal uterus, as
in postpartum uterus and kidney in which pump-1 is expressed. These results were confirmed by
southern blotting hybridization, and closely resembled the results obtained with RT-PCR. Our study
suggests that the small molecular weight matrix metalloproteinase, which is virtually identical to
pump-1, may play important roles in adenomyosis at the level of gene transcription, activation,
inhibition or otherwise.
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5, —7, AMEFERBREOFRERF L L T,
Iwanoff O{b4E 3, Sampson OIBFEI LR T
50, VINbHEREEA, WELZIHE—X
nlzfmiEEontuiuy, SMEFERNEE L &
BRERIRER2EINTWETERBETE
Cullen®»319084F 1 IEH T 5 P D BRET BE T %
BIEL, ZOHBXFEINTER, LoL, TE
WD EEARREE % ff 2 7o 48RS, & & 5 2T
TEIMHICHEEBL, BET500, 7, #Eilky
D& D WIEHMMAEE L, HiE, BRI 500
¥, BUZEHEEERERR D A THBAT 5 2 &3]
BETHD, KARE L TRRICEENTE T 0E 0,
KIEDEBERHE» S, FHAEKRTEROBEF IR
DR, ERBICEU L BB OHFEENRE I NS,

—77, ENREOREE LT, FUAR, KB
EHE, ST ARENBEWI EBNELHALSNT
W5, MRS, IEEMEBOh 2R, BEL T
W GHIBIZB VT, BRSO G v o 72
fast~r Vv 7 AORENEG L TWws eH 25
#, Matrix Metalloproteinase (LA'F, MMP) ®
KR, EROFELBFO—DOTHEI L
DEE I N TV 599,

T, TERTREORE R ERE - MMP &
DGR ERS T 272012, vV AFERGEET
WEERL, Zhc X hFEI N FEIRAEM
# % FAv, gelatin zymography {7 L 72, &5
W, BIETFERFEEZRAY, vV AFERGET
FVICERNCHEB T 2ESTEMMP Iz on
T, reverse transcription polymerase chain reac-
tion (LA F, RT-PCR) K Uf Southern blotting
hybridization % vy, Z D& T8 MMP & B
D MMP Tbh % pump-1& OB DV TR
AL 7z,
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HEFFEE D Mori et al®D Hikic L v, SHN
R ADTEENIK, RAOTEELERMEC
FEBENCBETA I LI AMMEDZ A by
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REDHERZTH LR, TERIEDSR
ExFE LU, FEINTERHELR % B
L, —f%xx V<) CEEER, HE i THRBIE
DOFA 2 B HNCBE Uiz, IRAED SR A2
AW HERS & Lz #fd % gelatin zymography,
RT-PCR, Southern blotting hybridization iz
Wiz,

2. gelatin zymography

gelatinase 151 13 gelatin zymography 12 & ¥
HIE U7, HE Rz THER S Wi T EIREMR
& M, R €Y A4 Y —1 TR L, 12,000g,
4°C, 20538k U 7z FiE % A v, 10% (Img/ml)
D gelatin Z# & 2 SDS-PAGE #:T¥ > /87 %43
BEL, 37°C, 20~24FFfHA > F a_— 1k, 7~
TN —RE T, FIVHIKE D gelatin
OHEEEZEHE L (K1),

3. RT-PCR

Cmincing sample tissue j

&omogenizationj

centrifugation
(12,000g;4°C;20min.)

Y

[supernatant]
adjustment of
protein conc.
SDS-PAGE

(1mg/ml gelatin;
20mA/20 u g protein)

incubation
37°C;20-24 hrs.

CCoomassie Blue staining j

X1

gelatin zymography
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AAG AAC AAT TGT CTC TGG ACG GCA GCT ATG |30
CGA CTC ACC GIG CTG TGT GCT GIG TGC CTG

ATG CAA AAA TTC TIT GGC CTA CCT ATA ACT
GGA ATG TTA AAC TCC CGC GTC ATA GAA ATA
ATG CAG AAG C AGG TGT GAA GTG CCA GAT (300
S—
GIT GCA GAA TAC TCA CTA TIT CCA AAT AGC
CCA AAA TGG ACT TCC AAA GTG GTC ACC TAC
AGG ATC GTA TCA TAT ACT CGA GAC TTA CCG
GTG GAT CGA TTA GTG TCA AAG
CAT ATT ACA
GAG GAT GAA CGC TGG ACG GAT GGT AGC AGT
CTA CGG ATT AAC TTC CTG TAT GCT GCA ACT
CAT GAA CTT GGC CAT TCT TIG GGT ATG GGA |e90
+AS
CAT TCC TCT GAT CCT AAT GCA GTG ATG TAT
CCA ACC TAT GGA AAT GGA GAT CCC CAA AAT
TIT AAA CTT TCC CAG GAT GAT ATT AAA GGC |836

ATT CAG AAA CTA TAT GGA AAG AGA AGT AAT
TCA AGA AAG AAA TAG AAA CTT CAG

GCA GAA CAT CCA TTC ATT CAT TCA TIG GAT
TGT ATA TCA TIG TIG CAC AAT CAG AAT TGA

ATG TCA ATA AAT GTT ACA TAC ACA AAT AAA
TAA AAT ATT TAG GCC ATG GTA AAT TTA CCG |1.100
AAT TCC GCC GAT ACT GAC GGG C

2 Sequence of cDNA of pump-1, sense primer
(S), antisense primer (AS)

1) total RNA o

HE #et0 THER S L7z 1 = BRANE AH AR % R Y
L, I —80°CTHREL 721, Guanidinium
Thiocyanate #£712 T total RNA ZHHi L 7-.

2) mRNA Dl

total RNA X Y mRNA PURIFICATION
KIT (BIOMAG #t) 2T mRNA Z#EHEIL /-,

3) Reverse Transcriptase Reaction

Honic mRNA #8% & L, Super Script 1I
v, 37°Cl543, 42°C6043, 65°Cl543 TG %
Ty, ¢cDNA &R L 7.

4) primer DOfFEHY

Muller et al®iz L D HE 2 L7z cDNA otz
-5 % pump-10 primer 2R L7z, K2 D L 9
IZ sense primer(S) & antisense primer (AS) %
BER L 72,

5) PCR Reaction

i L7 mRNA 226 &B L 72 cDNA % tem-

plate & LT, PCR %17 7z. PCR KL D &MH13,
92°C 2473, 52°C 1473, 72°C 143 % 1cycle, 92°C 30%2,
52°C 147, 72°C 243 % 38cycle, 92°C 30%, 52°C 147,
72°C 1043 % 1cycle 17 7z,

6) Electrophoresis

RIS T, RICGEO—E% 1% 7 a—A%

HEE 6487 6 =

mmmmm - cDNA of PCR product

pPMOSblue of postpartum uterus

Xba I Bam H I

'

Purification of the PCR product using HPLC

Et-OH pellet

'

DIG DNA labeling kit
(Random primed DNA—IabeIing)
with digoxigenin-dUTP

Et-OH pellet

y

DIG-labeled DNA probe:
mouse pump-1 oligonucleotide probe

K3 E#HTEOPCR product (S-AS) % FH w7z
DIG-labeled DN A probe O {E&4%:

J[KEBN RV, TF YA TOvA NICTHREL
BOGE 2 HER L 72,

4, Southern blotting hybridization

RT-PCR & KIGHEY) % 83 5 72 ®, Southern
blotting hybridization % #47 L 7z. RT-PCR i
X D #IE X 7 DNABE S 2 & L, template
DNA &L LT~V AEBTFEH &L D E7 cDNA
T AL RXRT7 Y — (pMOSblue) »> o, Xbal,
BamHI 12 T insert #¥ 2 Y] D 1 L 7z, insert B
L, ERykENE, HPLCic X v E&RIL, 2o
DNA flagment & b, DIG DNA labeling kit %
Hvy, random primed labeling #%2Z T Digox-
igenin THEFE & 172 mouse pump-1 oligonu-
cleotide probe Z/E& L7 (K 3).

HRRHE

1. FERHEDOFRE

BiER 6 A HCHEL, FE2HE, TERD
TEMEMB AL, K=Y VEESE, HE Rfin
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HH1, AL SHNR=UVAOEFEFE, B, Bftith 6 » O SHN £~V AT, RIRMIZTE
PR ORI & 2 TEDOKA, S5 ICTFENANOEELTD SN S,

ﬂ\'s»,m'\» ; 6 . ‘%"V f,v»»v ,:%g~ “"i"" b e " o x&\ uA‘
5E2 A, SHN%?WX@F%?E'?EW&%F@EWWU%@ HIEO 3EIRIN TS
B, Btk 6 4 5O SHN B~ v ADFHE, FEROME, #OREASEZD, ?E%,WE%
R ERICA D AAERBRZE UL, FETCEEL, FEhcHL Twves (F B,

AR,
o7, WIRPCTFEOHEAK L, WL 7z NERAE 2. gelatin zymography
HERDSHEE T 0 & X S I FEZah~ZEH LT R T EHREE & MMP GO FE & OEE 2

ROLNIZ(BEH 1), HABFNcE, FEROKE 39 % 7217 gelatin zymography #fE{fTL 72 &
7, BECRIER2H Y, FEIR, MEMsFR 2%, TEIRHIE®ZED lane 1TI320~30kDa

WHEBEREIC A D AL, NADEEZEL UL, fHEWC Ny ROEE S N, EFFEH80 lane 2
W EEL, TEHcEELE: (BE2). TN NI na»r-7, £, ZOEHE
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(kDa) (kDa)
~ 97.4 97.4
3
= 66.2 66.2
£
5
2
5 - 31.0 31.0
3
3
o
£
£
3]
IS - 144 14.4
a.

1 2 3
EDTA(+)

EDTA(-)

EE 3 gelatin zymography, A, EDTA(—)lane1:

adenomyosis, 2: normal uterus, 3: marker, B,

EDTA(+)lane 1: adenomyosis, 2: normal

uterus, 3: marker, adenomyosis 2 ¥ \>T20~30

kDa i1z 58\ > gelatin LG %D, EDTA
L O HHE e,

ik, @O inhibitor T#H % EDTA I £ 0 Il &
hiz (5E3).

3. RT-PCR, Southern blotting hybridization

Z O gelatin HLIEEE L D5 V7 LBEHIOD
MMPs & OB OB % 8 FFFEEH
WTRA, BHIOMMPs £ L TIESFED
pump-1%25EIR L, 3 TIZ pump-1DFKEHIEHRE &
T 5 EFTEAHEHBE, BRHEHK 22 a >
Fa— e LT, FEBRGE, EEFEHER L
D mRNA ZHiEL, 2 X DIERIL /- cDNA %
vy, primer £ LT, S & AS 2#{RL RT-PCR
#{T-7:. RT-PCRICTHIEL 7 DNA 27
yA7avA NTRELLLDEFEHE 4R,
IEHE FEmim, EETEUams, 7= RaEH
B, BEESCET 2HELAS L, TTOM
BT BV TFRIS 728 D D440bp (T I HEIE S
NNy R @D,

Z 5@ pump-1 mRNA KD cDNA 2D
T, BB TEH L VB cDNA L0, EdD LS
\Z, Digoxigenin T % & 41 72 mouse pump-1
oligonucleotide probe Z{F#L, ZHEH W T

H i EE48% 6 5

(=}
Q}O
N
QS FP
NI
N ’b-(\ &
‘\@’b é\Q Goob(\eﬁ
S L r§" &

)
>
&

| N

1234 M 1234

HH 4 A, RT-PCR, B, Southern blotting hybrid-
ization analysis of each RT-PCR product with
mouse pump-1 oligonucleotide probe.
lane 1 : normal uterus, lane 2 : postpartum uterus,
lane 3 : adenomyosis, lane 4 : kidney, M : marker

Southern blotting hybridization ZE{TL 72 & &
%, RT-PCR O#HR L [EIEEIZ, T XTOMBRICEB
W T440bp FHETDO N Y RSk s v (BHE
4).

x =

FERRAAE T, MR, RVEMR AR
WRMEORE R L 05, Hizh bIiEMiLo
FOWCTFEBHENCERUEET 5, ZOEEN
HE» S, HAEROCEROEFIEDORE, &%
WL 2B O FAESS TR S B, F72, IERT
HEFENEE EFMETERNR T, Z2ErEN
EDIZ S AL S W E W I HE DL D
51,

SEAWz SHN 2~ 7 A OFERERNIC FEE
ERAET A 2 & & D FEE S 0L RAREMRR IS,
BENICRAL, REMBEEE2HZTED, T8
WO FEBHIENTORATEEIEE WO HTE b
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B L TERECRHHEZHEEL TWwa LH2
Sz, HEFEED Mori et al. ' *ix, /58
NICHEMISEREA L, 5IEHEEIRBAL
72 BRI & BN T Y A B RE k
| L2023, Cullen? S 7= IRAE D T4
B & UCHRIB L 2 1B TN O S EhEH
—HLTw3,

—77, MMP (3032, B+ 2 BIcEE
REeRITVEFEHINTE Y, &, 1E
HFHBCBUUSHEBICOWTIEX, 7y bOESBT
EAC—@MEY, EEFERETARERC X
D BEREHATR A & BRI RV ' REE 1919,
HESRHE, BEAHZ ¥ O remodeling 25 Z % 1
BB, BRI S L, — B KR T2
ZEdvEHEINTWS,

AR TIE, B RE T 2B ERE L %E
PRI EFEBINTE R MMP 23, +EIRAGEE
DERFERNCEET 20 E 5 ERAL .
zymography TiZ, ¥V A FEBRBHEICB VT,
EETFEHEB TIEFED S5 Lk »o57:20~30kDa
DIES T8 gelatinase WEHEHEFED S5, EDTA 12
THHEzI /2 & &b, 53F&E20~30kDa D
MMP OGBS E R o T2,

20~30kDa icfHE T 2 FEEZ OB D
MMP & U Tid pump-1, stromelysin 27 £ 3%
Fon'?, X512 pump-LIZ FEHBTIFHAI
T3 Zep o ShygEy 238 o 7 MMP
% pump-1 & HEE L7z,

pump-1i MMP O TR/NDFTEEZ D b,
type IV collagen, glycoprotein, proteoglycan 7%
YoM EE 2B L, collagenase & iE 1L
THIEBHIOGNTVWSEY®, Fi, fho MMP &
FBEE L SFEHEANOEBOITDO SN S
B EHAIL R T H % cysteine switch
mechanism??{I/RAIL2Y, % O#EFEIZEHS T
v, B TORBIZOWTE, 7y NOEBT
EHCERPOFR R 27— VB E LI TE
RPN R ORIE 2 EK T 5 7: D1
—BECRERET WS HEORYIOLELT, B
R T AEE M D E Vv mesangial cell'V?, FE
MWEE T, KGR, BiIE, A0 sl

391

LFRMLRELLSDREVR DD, 22T, EBTE
B, BMH#E~E2a2 > bo—1 & LT, RT-PCR,
Southern blotting hybridization i & VY #& &t L
7z, Z OFER, PHIZ N7238 D D440bp UL HEHE
ENINN P ERD, v AHEBCHEBE L, Z
DESFEMMPIZ &  pump-1& L L 72
DNAES A2 b2bDELFE 2z o,

TV AFERFEICBW T, & b pump-1: 8
LU 7: DNAETI #b D EEZ SNHESTFED
MMP 2385 L T3 Z LS L5 T3,
BIZFLVNVTR, FERBEOAZ ST, EH
FEBCBLTHHS I Z DO MMP O&EET
DFWEHFRD &tz LrL, IO pump-1& Ll
O MMP & 1413 7= R REAEAR 1 8 T Ak
RENCHEBL Cwle, DLEX D, TERAEDR
4, #ERICOWTIE MMP © mRNA DIREDOTEMS
RINCED FTO, FEHEIEHED DR 7 T
Fiek2bm, $bb, mRNA G OEE L X
WV, EHALDEFE, TIMPs & ¥ D85 > AR S
EDERFEDN, [l o hDFTHEE L Twvw 5 afEE
PSR X e,

X @&
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